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FRPHV IURP WKH SRZHU JHQHUDWLRQ VHFWRU SDUWLFXODUO\ IRU H[DPSOH ZKHQ EXUQLQJ IRVVLO IXHOV FRPPRQO\ VHHQ LQ
WKHUPDO SRZHU SODQWV:LWK WKH IRUHFDVW RI WKH LQFUHDVLQJ HOHFWULFLW\ GHPDQG WKH XVH RI IRVVLO IXHOV ZLOO QRW EH
GHFUHDVHG,W LVZHOONQRZQWKDWWKH&2HPLVVLRQRI1*&&VLVPXFKOHVVWKDQWKHFRDOILUHGSRZHUSODQWGXHWR





LQ6HS>@GHVLJQHGEXLOW D SLORW SODQW ZLWK WKH DELOLW\ WR FDSWXUHW&2SHUGD\ DW WKH0LNDZDFRDO ILUHG
WKHUPDO SRZHU SODQW LQ )XNXRND SUHIHFWXUH  6LQFH WKHQ ZH KDYH GHYHORSHG RXU RZQ WHFKQRORJ\ LPSURYHPHQWV
LQFOXGH VROYHQW VWDELOLW\ LQ RSHUDWLRQ &2 FDSWXUH HQHUJ\ GHJUDGDWLRQ SHUIRUPDQFH RI VROYHQW QHZ VROYHQW
VFUHHQLQJ DQG VR RQ 7RVKLED KDV GHYHORSHG DPLQH EDVHG DTXHRXV VROXWLRQ7RVKLED VROYHQW  76 WKDW FDQ
VLJQLILFDQWO\ UHGXFH &2 UHFRYHU\ HQHUJ\ FRPSDUHG ZLWK WKH FRQYHQWLRQDO VROYHQWV VXFK DV  ZW
PRQRHWKDQRODPLQH0($DTXHRXVVROXWLRQ
%RWK 7RVKLED DQG &+(& DUH FRQFHUQHG ZLWK WKH LVVXH IRU D JOREDO FOLPDWH FKDQJH DQG KDYH FRRSHUDWHG LQ
GHYHORSLQJ &2 FDSWXUH WHFKQRORJ\ XQGHU 028  1*&& HPLWV OHVV &2 GXH WR LWV KLJKHU WKHUPDO HIILFLHQF\
FRPSDUHG WR WKHFRDO ILUHGSRZHUSODQWKRZHYHU&2PLWLJDWLRQUHTXLUHPHQWZLOOEH IRUDOOVRXUFHRI IRVVLO IXHO
HPLVVLRQ ZLWKRXW H[FHSWLRQ  7KHUH DUH VHYHUDO UHVHDUFKHV IRU LQYHVWLJDWLQJ WKH LPSOHPHQWDWLRQ RI &2 FDSWXUH
V\VWHP WR 1*&& >@>@  ,Q WKLV VWXG\ ZH VHOHFW WKH 0:%DQVKDQ1*&& SRZHU SODQW RZQHG E\ &+' LQ
+DQJ]KRX &KLQD DV D PRGHO SODQW DQG H[HFXWH WKH IHDVLEOH VWXG\ IRU UHWURILWWLQJ SRVW FRPEXVWLRQ &2 FDSWXUH
V\VWHP7RFDUU\RXWWKHVWXG\WKHHQHUJ\SHQDOW\IRU&2FDSWXUHVKRXOGEHGHWHUPLQHG ,QRUGHUWRUHGXFHWKH
HQHUJ\SHQDOW\ZH WULHG WR VHOHFW WKHSURSHU DPLQH IRU1*&&FRQVLGHULQJ9/(DW ORZ&2SDUWLDO SUHVVXUH  ,Q








$OO DPLQHV DUH FRPPHUFLDOO\ DYDLODEOH DQGSXUFKDVHG IURP WKH FKHPLFDO FRPSDQ\ LQ -DSDQ 7KH\ZHUHXVHG
ZLWKRXWIXUWKHUSXULILFDWLRQ

2.2 Laboratory VLE test
7R LQYHVWLJDWH WKH &2 DEVRUSWLRQ SURSHUWLHV RI DPLQH VROXWLRQV DQG WR NQRZ WKH YDSRXU OLTXLG HTXLOLEULXP
9/(ZHVHWXSWKHH[SHULPHQWDOV\VWHPLQODERUDWRU\DVVKRZQ)LJXUH,QWKLVV\VWHP&2ORDGLQJLVHVWLPDWHG
E\VXEWUDFWLRQRIRXWOHW&2FRQFHQWUDWLRQIURPLQOHW&2FRQFHQWUDWLRQ
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2.3 Mikawa CO2 capture pilot plant (Mikawa PP)
0LNDZD33LVORFDWHGEHVLGHWKH0LNDZDFRDOILUHGWKHUPDOSRZHUSODQWLQ)XNXRNDSUHIHFWXUH-DSDQZKLFKLV
RZQHG E\ 6LJPD 3RZHU $ULDNH&R/WG D VXEVLGLDU\ RI 7RVKLED  7KH SRZHU RXWSXW RI LW LV 0: DQG&2
HPLVVLRQLVDSSUR[LPDWHO\WG0LNDZD33KDVDFDSDELOLW\WRFDSWXUH&2DWWGPHDQLQJWKDWRQO\RI
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3. Results and Discussions
3.1 Amine screening
3.1.1 VLE measurement and evaluation
$VIRUWKHFDQGLGDWHVRIDEVRUEHQWRI&2FDSWXUHLQWKLVVWXG\IRU1*&&SODQW76DEVRUEHQWDQGZW
0($DTXHRXVVROXWLRQZHUHSUHSDUHGIRU9/(PHDVXUHPHQW)LJXUHVKRZVWKH9/(GDWDRIDEVRUEHQWV9/(
FXUYHVRI &DQG&ZHUHPHDVXUHG WRHVWLPDWH WKH&2 ORDGLQJVRI WKHDEVRUEHU WRZHUDQG WKH VWULSSHU





























3.1.2 Performance test of TS-1and absorbent-2 at Mikawa pilot planW
:HKDGDOUHDG\UHSRUWHGWKDW76KDVJRRGHQHUJ\SHQDOW\SHUIRUPDQFHIRUYRO&2IOXHJDVZKHUHWKH
UHFRYHU\HQHUJ\LV*-W&2>@>@,QRUGHUWRHYDOXDWHWKHUHFRYHU\HQHUJ\RI76DQGDEVRUEHQWZLWKWKH



































































































3.2 Plant overall heat balance





























































CO2 capture efficiency (%)
TS-1
absorbent-2





















,WHPV ,QLWLDO &DVH &DVH
([WUDFWHGVWHDP  ࡈ&WK ࡈ&WK
*URVVHOHFWULFLW\RXWSXWN:   
*URVVHIILFLHQF\/+9   

7DEOHVKRZVWKHYROXPHRIH[WUDFWLRQVWHDPJURVVHOHFWULFLW\RXWSXWDQGJURVVHIILFLHQF\,WZDVIRXQGWKDWWKH
JURVV HIILFLHQF\ LV GRZQHG GXH WR WKH ODUJH VWHDP H[WUDFWLRQ IURP SRZHU JHQHUDWLRQ V\VWHP WR WKH &2 FDSWXUH
V\VWHP LQ FDVH   7KH VWHDP ZDV H[WUDFWHG E\ WKH GRZQVWUHDP IURP LQWHUPHGLDWH VWHDP WXUELQH DQG ZDV WKHQ
GHVXSHUKHDWHG WR ࡈ & EHIRUH VXSSO\LQJ LQWR WKH UHERLOHU LQ WKH &2 FDSWXUH V\VWHP  $V D UHVXOWV WKH JURVV
HIILFLHQF\GURSSHG WRIURP  ,WPHDQV WKDWFDSWXULQJ&2 LQ IXOO FDSWXUH VFDOH JLYHV WKH
JUHDWLPSDFWRQWKHHOHFWULFLW\JHQHUDWLRQ2QWKHRWKHUKDQGVVOLJKWFKDQJHZDVLQGLFDWHGGXHWRWKHVPDOOVWHDP
H[WUDFWLRQ LQ FDVH   ,Q WKLV FDVH WKH VWHDPZDV H[WUDFWHG IURP LQWHUPHGLDWH SUHVVXUH VXSHUKHDWHU DQGZDV WKHQ
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7DEOH&RQVWUXFWLRQFRVW







&DVH 0LOOLRQ50%      
&DVH 0LOOLRQ50%      
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         
&DVH 50%W
&2
















&RVWV 8QLW &DVH &DVH
'HSUHFLDWLRQH[SHQVH 50%W&2  
2SHUDWLRQFRVW 50%W&2  
/RVVRIHOHFWULFLW\IRUVDOH 50%W&2  
727$/ 50%W&2  






SODQW 7KH REWDLQHG&2 UHFRYHU\ HQHUJ\ *-W&2ZLWK  FDSWXUH HIILFLHQF\ZDV XVHG IRU SODQW RYHUDOO
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